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(54) TRANSPARENT POLYAGTONE-BASED ELASTIC MATERIAL 

(57)Abstract: 

PURPOSE: To obtain a transparent polylactone-based elastic material having excellent wear resistance, 
tearing/tensile strength, weather resistance and oil resistance. 

CONSTITUTION: This transparent polylactone-based elastic material is obtained by reacting (A) 80- 
99wt.% of a polylactone-based polyol having 1,000-100,000 number-average molecular weight prepared by 
copolymerizing 60-85mol% of &epsi;-caprolactone with 15-40mol% of a cyclic monomer by using a 
polyhydric alcohol as an initiator with (B) 1-20wt.% of a binder. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
'damages caused by the use of this translation. 

. I.This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) 80 - 99 % of the weight of poly lactone system polyols whose number average molecular 
weight obtained by using polyhydric alcohol (a1) for an initiator, and copolymerizing eO-SS-moi % epsilon- 
caprolactone (a2), and annular 15-40-mol % of monomer (a3) is 1.000-100.000, (B) Poly lactone system 
elastic body which comes to react in 1 - 20 % of the weight (the sum total of (A) and (B) is 100 % of the 
weight) of binders, and is characterized by the transparent thing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a transparent poly lactone system elastic body. 
Furthermore, in detail, it excels in abrasion resistance, tearing strength, tensile strength, weatherability, and 
oilproof, and is preferably used for broad fields, such as industrial use articles, such as a roll, a seal, a 
gasket, and a bumper, an oilproof machine part, synthetic leather, fiber, a resin modifier, various binders, 
and adhesives, and a transparent thing is related with the poly lactone system elastic body which is the 
description. 
[0002] 

[Description of the Prior Art] The poly lactone system elastic body which uses poly lactone system polyol 
for a raw material is divided roughly into a thermoplastic type and a thermosetting type. The former is 
mainly thermoplastic elastomer urethane. This carries out the addition polymerization of the poly 
isocyanate to the mixture of poly lactone system polyol and short chain polyol. On the other hand, the 
latter is the elastic body over which the polyfunctional amine was usually used for the chain-like 
polyurethane diisocyanate which made diisocyanate react to poly lactone system polyol as a cross linking 
agent, and the bridge was constructed. These are excellent in abrasion resistance, tearing strength, tensile 
strength, weatherability, and oilproof, and are used for the broad field. 
[0003] 

[Problem(s) to be Solved by the Invention] However, these elastic bodies are opaque, when the content of 
the poly lactone system polyol occupied to an elastic body exceeds 50 % of the weight although the poly 
lactone system polyol itself is usually crystallinity therefore. That to which the content of the poly lactone 
system potyol occupied to an elastic body, on the other hand, exceeds 50 % of the weight tears, and is 
excellent in elongation, elastic recovery nature, a low temperature performance-proof, and especially 
flexibility. Into the application of an elastic body, a transparent thing may be needed in the reasons of 
optical property or an activity, and an elastic body with the high content of poly lactone system polyol was 
not able to be used for such an application. Therefore, from this present condition, it excels in abrasion 
resistance, tearing strength, tensile strength, weatherability, and oilproof. and development of the 
transparent poly lactone system elastic body which may be preferably used for broad fields, such as 
industrial use articles, such as a roll, a seal, a gasket, and a bumper, an oilproof machine part, synthetic 
leather, fiber, a resin modifier, various binders, and adhesives, is desired. 
[0004] 

[Means for Solving the Problem] By making transparent poly lactone system polyol essentially react with a 

binder independently, this invention person is transparent, finds out that the poly lactone system elastic 

body excellent in tearing strength, tensile strength, weatherability, elastic recovery nature, a lovv 

temperature performance-proof, etc. is obtained, and came to complete this invention. 

[0005] Namely, this invention (A) 80 - 99 % of the weight of poly lactone system polyols whose number 

average molecular weight obtained by using polyhydric alcohol (a1) for an initiator, and copolymerizing 60 - 

85-mol % epsilon-caprolactone (a2), and annular 15 - 40-mol % of monomer (a3) is 1,000-100,000, (B) The 

poly lactone system elastic body which comes to react in 1 - 20 % of the weight (the sum total of (A) and 

(B) is 100 % of the weight) of binders, and is characterized by the transparent thing is offered. 

[0006] The reaction of (A) poly lactone system polyol and the (B) binder generates the transparent poly 

lactone system elastic body of this invention. 

[0007] (A) poly lactone system polyol in this invention uses polyhydric alcohol (a1) for an initiator, 
copolymerizes 60 - 85-mol % epsilon-caprolactone (a2), and annular 15 - 40-mol % of monomer (a3). and is 
obtained. (A) poly lactone system polyol in this invention is essentially amorphous nature, and is 
transparent. 



[0008] Polyhydric alcohol (a1) is usually alcohol of 2 - tetravalence. and, specifically, can illustrate ethylene 
glycol, a diethylene glycol, propylene glycol. 1,4-butanediol, neopentyi glycol, 1. 6-hexamethylene diol, 
trimethylol propane, pentaerythritol. etc. Annular monomers (a3) are one or more sorts of monomers 
chosen from lactone monomers other than epsilon-caprolactone (a2), a cyclic ether monomer, and an 
annular carbonate monomer. Especially, carbonate, such as other lactone [, such as methylation 
• caprolactones such as epsilon-caprolactone and 4-methyl caprolactone with random copolymeric / good /, 
delta-valerolactone, and beta propiolactone, ]. 2, and 2-dimethyl trimethylene-glycol carbonate and 
trimethylene carbonate, can use it preferably. 

[0009] mol presentation % of epsilon-caprolactone (a2) occupied to both sum total if epsilon-caprolactone 
(a2) and an annular monomer (a3) carry out comparatively — 60-85-mol % — it is the 70-80-mol range of 
% preferably. The above-mentioned presentation becomes [ the poly lactone system elastic body of this 
inyention ] opaque in the case where the tough nature of the poly lactone system elastic body of this 
invention falls, and it exceeds 85-mol % conversely and is not desirable less than [ 60 mol % ]. 
[0010] as the number average molecular weight of (A) poly lactone system polyol in this invention 
1.000-100,000 — desirable ~ 3,000-50,000 — it is the range of 5,000-30,000 still more preferably. When 
the elasticity of the poly lactone system elastic body of this invention falls when the above-mentioned 
molecular weight is less than 1.000, or it may become opaque and exceeds 100,000 conversely, since the 
abrasion resistance of the poly lactone system elastic body of this invention, oilproof, tearing strength, 
tensile strength, etc. fall, it is not desirable. 

[001 1] Although not limited especially as the manufacture approach of (A) poly lactone system polyol in 
this invention, to the polyhydric alcohol of one mol of an initiator (a1), a 10-10,000 ppm polymerization 
catalyst is usually mixed, and 6-850 mols epsilon-caprolactone (a2), a 1 .5-400-mol annular monomer (a3), 
and the approach of carrying out ring breakage copolymerization at the temperature of 50-250 degrees C 
are enforced preferably. 

[0012] As the above-mentioned polymerization catalyst, a tin compound, a titanium compound, an 
aluminium compound, etc. are desirable, and the 1st tin of chlorination, tin octylate, monobutyl tin oxide, 
monobutyl tin tris (2-ethyl hexanate), dibutyltin oxide, tetrabuthyl titanate, alkyl-JI (phenoxy) aluminum, 
etc. are specifically mentioned. 

[0013] As a (B) binder in this invention, they are compounds with a hydroxy I group and two or more 
functional groups which can react, or those mixture. Generally, although compounds, such as polybasic 
acid, a polybasic acid derivative, polyfunctional isocyanate. polyfunctional epoxy, polyfunctional oxazoline, 
and melanin, are mentioned, the polybasic acid chloride which is excellent in conversion, reaction 
selectivity, a reaction rate, etc., a phosgene, polyfunctional isocyanate and the compound chosen from 
melanin, or mixture is used preferably. Especially, the divalent and trivalent alkylene isocyanate which is 
polyfunctional isocyanate, arylene isocyanate, and isocyanurate are most preferably used from the ease of 
dealing with it. 

[0014] The transparent poly lactone system elastic body of this invention is obtained by reacting with 99 % 
of the weight in (A) poly lactone system polyol 80- 1 - 20 % of the weight of (B) binders. Although the 
preparation presentation of the above-mentioned (A) poly lactone system polyol is 80 - 99 % of the weight, 
it is 90 - 98% of the weight of the range preferably. Since physical properties, such as the elastic recovery 
nature of the poly lactone system elastic body of this invention, a low temperature performance-proof, and 
flexibility, fall when the above-mentioned preparation presentation is less than 80 % of the weight when 
exceeding 99 % of the weight conversely preferably, since it becomes difficult to adjust the charge of the 
(B) binder, both conversion falls sharply and the tough nature of an elastic body is spoiled, it is not 
desirable. 

[0015] (A) The approach of mixing using a well-known kneading machine is mentioned without not receiving 
a limit and using the inside of a solvent, or a solvent especially as an approach to which poly lactone 
system polyol and the (B) binder are made to react. Especially, when the (B) binder is a polybasic acid 
chloride or a phosgene, when the (B) binder is polyfunctional isocyanate or melanin in the mixing chamber 
of a batch type or continuous system, the approach of reacting in melting kneading machines, such as an 
approach or an extruder using the aforementioned organic solvent, is preferably used using an organic 
solvent. It is desirable to bring preferably the ratio of the number of hydroxyl-group mols contained in (A) 
poly lactone system polyol in these cases and the number of joint functional-group mols contained in the 
(B) binder close to 1:1 in 1:0.8 to 1:1.3. When the above is out of range, since both conversion falls sharply 
and the tough nature of an elastic body is spoiled, it is not desirable. 

[0016] The transparent poly lactone elastic body of this invention can be used as various rnold goods, such 
as elastic components, a sheet, a film, and fiber, with a well-known facility after the reaction of (A) and (B) 
both. 
[0017] 



[Example] Although an example explains this invention to a detail further, this invention is not limited only 
to these examples. 

[0018] The example 1 of [manufacture: Manufacture of poly lactone system polyol Ethylene glycol 3.1 g 
(0.05 mols) and epsilon-caprolactone (a2) 228.3g (two mols) were taught as polyhydric alcohol (al). 0.05g of 
stannous chlorides was taught to the 1]1 I. glass flask as an annular monomer (a3) as 2 and 2-dimethyl 
trimethylene-glycol carbonate 130.1g (one mol) and a polymerization catalyst, and it stirred at 150 degrees 
C for 2 hours. Then, adding epsilon-caprolactone (a2) 228.3g (two mols) was continued, and it stirred at 
150 degrees C for 5 hours. What was obtained was a transparent and colorless hyperviscous fluid, and the 
standard polystyrene conversion number average molecular weight in GPC measurement was 16.000. 
Moreover, epsilon-caprolactone was not detected, although 2 and 2-dimethyl trimethylene-glycol 
carbonate remained 0.56% as a result of measuring the amount of a residual monomer. 
[0O19] The example 2 of [manufacture: Manufacture of poly lactone system polyol Ethylene glycol 6.2g (0.1 
mols) and epsilon-caprolactone (a2) 399.5g (3.5 mols) were taught as polyhydric alcohol (a1), monobutyl tin 
tris (2-ethyl hexanate) 0.05g was taught to the 2]1 I. glass flask as an annular monomer (a3) as 4-methyl 
caprolactone 195.2g (1.5 mols) and a polymerization catalyst, and it stirred at 150 degrees C for 5 hours. 
What was obtained was a transparent and colorless liquid, and the standard polystyrene conversion number 
average molecular weight in GPC measurement was 7,200. Moreover, although epsilon-caprolactone 
remained 0.16% as a result of measuring the amount of a residual monomer, 4-methyl caprolactone was not 
detected 

[0020] Monobutyl tin tris (2-ethyl hexanate) O.OSg was taught to [manufacture of example of manufacture 
3:poly caprolactone polyol] II. glass flask as polyhydric alcohol (a1) as ethylene glycol 6.2g(0.1 mols), 
epsilon-caprolactone (a2) 570. 7g (five mols), and a polymerization catalyst, and it stirred at 150 degrees C 
for 5 hours. What was obtained was a white solid-state, in order to crystallize. The standard polystyrene 
conversion number average molecular weight in GPC measurement was 6,900. Moreover, as an amount of a 
residual monomer, epsilon-caprolactone was detected 0.24%. 

[0021] [example 1: Manufacture of a thermoplastic poly lactone system elastic body (A) poly lactone 
system polyol 1 18g obtained in the example 1 of manufacture was put into the 1]1 1. glass flask, and it 
dissolved in toluene 600ml, and flowed back at 1 15 degrees C, and azeotropy dehydration was performed. 
The dope was cooled to 100 degrees C, 1 hour was spent from the dropping funnel and the solution which 
diluted tolylene diisocyanate (TDl) 1.74g with 50ml toluene as a (B) binder was dropped into the dope. After 
dropping was stirred at 100 degrees C for 1 hour. The dope was supplied in the 21. methanol and the 
obtained polymer was slowly dried in the vacuum drier. This thing was a transparent and colorless 
amorphous polymer, and the standard polystyrene conversion number average molecular weight in GPC 
measurement was 195,000. 

[0022] [example 2: Manufacture of a thermoplastic poly lactone system elastic body (A) poly lactone 
system polyol 120g obtained in the example 2 of manufacture was put into the 2]1 1. glass flask, and it 
dissolved in toluene 600ml, and flowed back at 1 15 degrees C, and azeotropy dehydration was performed. 
The dope was cooled to 100 degrees C, 1 hour was spent from the dropping funnel and the solution which 
diluted tolylene diisocyanate (TDI) 3.48g in 50ml toluene as a (B) binder was dropped into the dope. After 
dropping was stirred at 100 degrees C for 1 hour. The dope was supplied to the 21. methanol and the 
obtained polymer was slowly dried in the vacuum drier. This thing was a transparent and colorless 
amorphous polymer, and the standard polystyrene conversion number average molecular weight in GPC 
measurement was 153,000. 

[0023] (A) poly lactone system polyol 60g obtained in the example 2 of manufacture was put into the 
[manufacture of example 3:heat-curing mold poly lactone system elastic body] 100ml beaker, and 
hexamethylene di-isocyanate mold isocyanurate 3.3g was added as a (B) binder, and it hardened over 1 
hour in 150-degree C oven, having lengthened thinly on stainless steel plate manufacturing, and carrying 
out a nitrogen purge as it is, while stirring and flowing using metal Spa Zillah at the room temperature. This 
thing is a transparent and colorless elastic body, and was not dissolved in organic solvents, such as a 
tetrahydrofuran. The piece of a sheet blank test with a thickness of 0.3mm obtained was pierced, and the 
tension test was performed. The result was indicated to Table -1. Moreover, in order to evaluate a low 
temperature performance-proof the test piece was dipped in the -78-degree C tetrahydrofuran bath which 
put in dry ice for 3 minutes, the tension test was immediately performed after ejection, and **** ductility 
was measured. The result was collectively indicated to Table -1. Furthermore, ductility was measured, 
while carrying out visual evaluation of the appearance although dipped for one week into kerosene in order 
to evaluate oilproof. 

[0024] In order to compare with the transparent poly lactone system elastic body obtained in the [example 
1 of comparison] example 3 Poly caprolactone polyol 60g obtained in the example 3 of manufacture is put 
into 100ml beaker. It is made to dissolve in 80-degree-C oven, hexamethylene di-isocyanate mold 



isocyanurate 3.2g of a binder is added, before crystalizing, metal Spa Zillah is used and stirred, and it 
lengthens thinly in the shape of stainless steel plate manufacturing. As it is, It hardened over 1 hour in 
150-degree C oven, carrying out a nitrogen purge. This thing is a white solid-state and did not show elastic 
recovery nature. The same physical-properties measurement as an example 3 was performed using this 
thing. The result was collectively indicated to Table -1. 
' [0025] In order to compare with the transparent poly lactone system elastic body obtained in the [example 
2 of comparison] example 3, the usual polyurethane system elastic body was manufactured. Poly 
caprolactone polyol 30g obtained in the example 3 of manufacture was put into 100ml beaker, and was 
dissolved in 80-degree-C oven, 1.4-butanediol 2.4g and hexamethylene di-isocyanate mold isocyanurate 
1 0.6g of a binder were added, and it stirred using metal Spa Zillah, and lengthened thinly in the shape of 
stainless steel plate manufacturing, and it hardened over 1 hour in 150-degree C oven, carrying out a 
mtrogen purge as it is. This thing is a white solid-state and did not show elastic recovery nature. This thing 
was a white elastic body. Using this thing, the same physical-properties measurement as an example 3 was 
performed, and the result was collectively indicated to Table -1. 
[0026] 
[Table 1] 
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[0027] 

[Effect of the Invention] According to this invention, the poly lactone system polyol of amorphous nature 
can be obtained by predetermined combination to polyhydric alcohol, epsilon-caprolactone, and an annular 
monomer, and this thing is transparent while it is amorphous nature. Especially the poly lactone system 
elastic body by this invention obtained by carrying out specified quantity combination of this poly lactone 
system polyol and binder is excellent in the description slack tear of poly lactone system polyol, elongation, 
elastic recovery nature, a low temperature performance-proof, and flexibility, and holds the transparency 
which is the characteristic effectiveness of this invention. Therefore, since it becomes available and excels 
in abrasion resistance, tearing strength, tensile strength, weatherability, and oilproof further also when 
transparency is needed for an elastic body in the reasons of optical property or an activity, it can be used 
for broad fields, such as industrial use articles, such as a roll, a seal, a gasket, and a bumper, an oilproof 
machine part synthetic leather, fiber, a resin modifier, various binders, and adhesives. 
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